Abstract: Fruit and vegetables are rich in bioactive compounds that contribute to the prevention of a number of degenerative diseases. These components are also present, often in even higher concentrations, in the co-products from fruit and vegetable processing. Such fact, makes these co-products an attractive source for the extraction of bioactives, turning the extraction itself into an attractive valorization strategy for these co-products. There has been recently renewed interest in extraction methods, notably with a process intensification using physical phenomena and the search for alternative solvents. This paper will present the main bioactives in fruit and vegetables, and their co-products, and the precautions to preserve these molecules in the food processing chain, with a main focus on the pros and cons of recently proposed extraction developments, particularly on extraction mechanisms, sample pre-treatment, and solvent choice. 
2. Line 51, suggest use inexpensive instead of cheap 3. Line 80, sa (Brewer, 2011) ponins should be saponins (Brewer, 2011) 4. Line 85 (energy production---) should be (e.g., energy production, protein synthesis and others) to avoif the use of …. In a sentence.
Line 89, (anthocyans? Is it meant to be-(anthocyanins).
6. Line 132, carotene should be carotene 7. Line 184, replace cheap with inexpensive or affordable All of these have been done (in red) 8. Lines 310-319, Include a sentence or two either in this paragraph or any other place in the conclusion section about the lack of investigations addressing the in vivo absorption and bioavalability of the "functional" ingredients purported to be "bioactive". In addition there is a clear devoid of valid information based on in vivo studies that demonstrate, beyond reasonable doubts, efficacy of several reported "bioactive and/or functional ingredients". A good example is that of the time and again some reporting the functionality of "ginko biloba" where the is no proof it has, beyond reasonable doubt, efficacy in vivo in a living organism.
The author may consider adding a short table summarizing a list of "functional or bioactivess" reported but not demonstrated to be effective in vivo (particularly in humans). The author has pointed this out in a subtle way when discussing the "chronic diseases and the role of extractives". May consider expanding that section with a couple of specific examples.
I totally agree with the reviewer; however this deserves a review (metaanalysis?) of its own and goes much beyond the scope of the present, more technical, review. I have therefore:
*Detailed Response to Reviewers -Changed the title to make it clearer that my focus was on the extraction process itself --Added a number of qualifiers regarding the fact of "bioactivity" (in red)
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Introduction 33 34
The increase in consumers' demand for naturalness and the trends towards plant-based 35 foods has sparked a renewed interest in fruit and vegetables and their co-products as 36 sources of bioactive and functional components. Most hydrocolloids (polysaccharides) as 37 well as a number of colorants (anthocyanins, carotenoids, betalains) or antioxidants 38 (rosemary leaf extract, E392) are extracted from plants. These have clear technological 39 functions in the foods and can be used to replace some synthetic additives. The concept of 40 "bioactives" is much more difficult to substantiate. A high level ("five-a-day") of consumption 41 of varied fruit and vegetables is associated with better health, and there has been great 42 interest in identifying the molecules behind this effect. In recent years, this has progressed 43 beyond the oversimplifying "antioxidant" hypothesis towards the identification of mechanisms 44 by which these molecules, or rather their metabolites, interact with specific targets in the 45 human organism (Dangles, 2012) . However, there is still a lack of critical outlook on which 46 the actual activities of these "bioactives" are, and many papers use simplistic colorimetric 47 antioxidant assays as proxy for bioactivity. 48
49
Concurrently, there has been renewed interest in methods to obtain these bioactive or 50 functional components either for food uses, which are mostly relevant for molecules with 51 functional properties (texture, color, antioxidant, aroma or taste), as food supplements, 52 though their use as isolated molecules has proven disappointing, or as cosmetics. For 53 economic reasons, the preferred sources are the co-products from fruit and vegetable 54 processing as these are inexpensive and often highly concentrated in some bioactives. The 55 ideal situation would be a complete use of the fruit and vegetable biomass in a biorefinery 56 that would take into account food uses, high value bioactives, and the use of the remaining 57 bulk material. Major issues for development of such a biorefinery lie in conciliating the 58 different aims and qualities of the products as well as in dealing with availability issues. The alternative is the establishment of a specific production chain, which demands a 137 demonstrated and sufficient final value of the bioactive. Indeed, there are often alternatives 138 using specific plants or other parts of plants, which are economically more viable than relying 139 on fruit and vegetables. For example, lutein is extracted from Tagetes flowers and alfalfa; β-140 carotene from specific varieties of carrot with high concentrations; phloridzin is much more 141 abundant in apple leaves than in apple fruit (Gaucher et al., 2013) . 142
143
In practical terms, this means that research on bioactives from fruit and vegetables is still 144 very much "opportunity-driven", i.e. focused on products that meet conditions of availability 145 and potential interest. The availability of a co-product is in turn linked to the existence of a 146 production chain. Thus, the most studied sources (Galanakis, 2012) 
Conventional methods 182
The most classical methods for extraction of bioactives rely on maceration (with more or less 183 intense stirring) in a solvent of appropriate polarity (Galanakis, 2012) . A first improvement is 184 increasing the extraction temperature for better dissolution and lower solvent viscosity, as 185 done e.g. in heated reflux extraction (which also takes advantage of concentration equilibria) 186 or in a Soxhlet apparatus (which has the further advantage of separating the soluble from the 187 insoluble fractions). Decreasing particle size is also a factor that has long been taken into 188 consideration as it facilitates mass transfer and thus increases extraction speed (and yields). 
268
Another method which has been proposed for sample disintegration prior to extraction is 269 instant controlled pressure drop (DIC for Détente Instantanée Controllée) (Allaf et al., 2013) . 270
In DIC, the sample is subjected to saturated steam for a short time and then to a sudden 271 pressure drop at low pressures. This causes the instantaneous vaporization of water, 272 resulting in a cell wall expansion and rapid cooling. The instantaneous vaporization allows 273 the recovery of essential oils while polyphenols or carotenoids are more easily extracted from 274 the remaining fine powder (Allaf et al., 2013) . Similar results may be obtained by intense 275 grinding, provided that care is taken to prevent temperature increase during grinding. 276 277
Alternative solvents 278 279
The solvent choice is a concern as it impacts selectivity, the removal and disposal method, 280 costs and safety. The REACH directive has notably been an incentive for "green" solvents in 281 replacement of n-hexane. For example, among alcohols, ethanol is often proposed due to its 282 low boiling point and GRAS status but may not be efficient for less polar molecules such as 283 carotenoids. Water is also often tested, alone or in mixture with ethanol or acetone, in spite 284 of its high energy requirements for evaporation (Wiboonsirikul, 
318
Two main conditions must be met for the extraction of bioactives from fruit and vegetables to 319 be economically interesting: 320 -The activity or functionality of the molecules must have a market potential; 321 -It must be present in an amount that is compatible with its market in an inexpensive 322 co-product -or the market potential must be sufficient for specific production. 323
324
Color and antioxidant capacity are properties relatively easy to assess, which may explain 325 why they constitute the main fields of application for extracts from fruit and vegetables. 326
Having sufficient data for a health claim or nutraceutical use is a totally different proposition 327 since the cost of demonstrating the claim becomes high. This may explain the lack of valid 328 information based on in vivo studies that demonstrate, beyond reasonable doubts, the 329 efficacy of several reported "bioactive" ingredients. 
